Application of metabonomics in a comparative profiling study reveals N-acetylfelinine excretion as a biomarker for inhibition of the farnesyl pathway by bisphosphonates.
In this work, the results of metabolic profiling of urine from a preclinical comparative profiling study with the two biphosphonates ibandronate and zoledronate are reported. Toxicological assessment showed very different effects for the two compounds. Ibandronate did not cause major signs of toxicity, whereas zoledronate elicited hepatotoxicity and nephrotoxicity. Increased levels of urinary glucose and decreased levels of urinary creatinine detected by NMR also indicated drug-induced nephrotoxicity. Similarly, increased urinary levels of creatine and taurine indicated hepatotoxicity. Both organ toxicities were later confirmed by histopathology. In addition, the benefit of metabonomics as an open approach as compared to targeted methods was demonstrated by the identification of an unknown molecule in the urine of rats dosed with zoledronate. The structure elucidation revealed this molecule as N-acetylfelinine. Analysis of the pathways proposed for the biochemical synthesis of this molecule showed that the synthesis and excretion of N-acetylfelinine could easily be explained by drug-induced inhibition of farnesyl diphosphate synthase. This is the reported mode of action of bisphosphonates. Until now, N-acetylfelinine was exclusively observed in the urine of felidae species, where it is believed to be a precursor to a pheromone.